Recombinant antibody 2G12 produced in maize endosperm efficiently neutralizes HIV-1 and contains predominantly single-GlcNAc N-glycans.
Antibody 2G12 is one of a small number of human immunoglobulin G (IgG) monoclonal antibodies exhibiting potent and broad human immunodeficiency virus-1 (HIV-1)-neutralizing activity in vitro, and the ability to prevent HIV-1 infection in animal models. It could be used to treat or prevent HIV-1 infection in humans, although to be effective it would need to be produced on a very large scale. We have therefore expressed this antibody in maize, which could facilitate inexpensive, large-scale production. The antibody was expressed in the endosperm, together with the fluorescent marker protein Discosoma red fluorescent protein (DsRed), which helps to identify antibody-expressing lines and trace transgenic offspring when bred into elite maize germplasm. To achieve accumulation in storage organelles derived from the endomembrane system, a KDEL signal was added to both antibody chains. Immunofluorescence and electron microscopy confirmed the accumulation of the antibody in zein bodies that bud from the endoplasmic reticulum. In agreement with this localization, N-glycans attached to the heavy chain were mostly devoid of Golgi-specific modifications, such as fucose and xylose. Surprisingly, most of the glycans were trimmed extensively, indicating that a significant endoglycanase activity was present in maize endosperm. The specific antigen-binding function of the purified antibody was verified by surface plasmon resonance analysis, and in vitro cell assays demonstrated that the HIV-neutralizing properties of the maize-produced antibody were equivalent to or better than those of its Chinese hamster ovary cell-derived counterpart.